###### Key questions

What is already known?
======================

-   Prolonged obstructed labour often results from lack of timely access to obstetrical care, particularly caesarean sections.

-   Prolonged obstructed labour results in significant mortality and morbidity in women, particularly fistula.

What are the new findings?
==========================

-   Women who suffered from prolonged obstructed labour have a high prevalence of a wide range of physical and psychosocial sequelae.

-   The burden of disease resulting from prolonged obstructed labour is 38% more than previous estimates.

What do the new findings imply?
===============================

-   The current burden of disease associated with prolonged obstructed labour likely remains an underestimate of disability, particularly related to psychosocial sequelae.

-   High quality surgical and anaesthesia care are urgently needed to prevent prolonged obstructed labour and its sequelae

Introduction {#s1}
============

Obstructed labour (OL) occurs when fetal descent is blocked by an insurmountable barrier despite forceful uterine contractions, requiring early and appropriate treatment.[@R1] Advances in obstetrical care have eradicated most complications of OL in high-income countries through access to timely and safe caesarean section (CS) and instrumental delivery.[@R2] Analyses have consistently demonstrated the cost-effectiveness of these interventions, even in resource-limited settings.[@R5] However, in areas where women's need for comprehensive obstetrical care has been neglected, the result is prolonged obstructed labour (POL). While there is a lack of consensus on the definition of prolonged labour generally, and POL specifically,[@R9] there is global recognition of the impact of POL on maternal and newborn health, predominantly in sub-Saharan Africa and Asia.[@R11]

The lack of access to appropriate care, including surgical care, among women with POL has resulted in this condition accounting for 2.1% to 12% of maternal mortality,[@R13] and for 29% to 44% of stillbirths.[@R14] Even when deaths are prevented, mothers and infants may suffer from one or more lifelong disabilities. For infants, intrapartum asphyxia may cause neurological damage and developmental issues.[@R16] Women contend with a varied array of physical and psychosocial sequelae that are originally referred as the OL injury complex: fistula between the urinary and gastrointestinal and genital tracts, urinary and faecal incontinence, vaginal fibrosis, cervical and vaginal stenosis, infertility, dyspareunia, sepsis, diastasis pubis, osteomyelitis, foot drop and chronic pelvic pain.[@R18] POL-related mental health issues include depression and anxiety and social consequences such as experiencing stigma, divorce, abandonment, income loss and property loss; however, much of the literature documenting these issues comes from investigations of the experiences of women with fistula.[@R18] Despite the broad range of sequelae, health programmes and research around treatment of POL have predominantly focussed on fistula repair alone.[@R23]

Current epidemiological analyses of the impact of POL have a limited scope. The Global Burden of Diseases, Injury and Risk Factors Study 2017 (GBD) to estimate the burden of disease (BOD) resulting from OL and uterine rupture, only takes into account maternal mortality, rectovaginal fistula (inclusive of faecal incontinence) and vesicovaginal fistula (inclusive of depression and urinary incontinence).[@R25] This narrow focus fails to include many sequelae and underestimates the true impact of POL.

The objective of this study was to estimate the BOD associate with POL by surveying health practitioners to estimate the prevalence of the full spectrum of POL sequelae. These estimates were used to inform a BOD model with a more comprehensive set of sequelae than is currently reported by the 2017 GBD.

Methods {#s2}
=======

Study population {#s2-1}
----------------

Inclusion criteria for survey participation were health practitioners from any field, working for at least 6 months in centres where women with POL are treated in Asia and Africa. The survey was distributed in English and limited to those with an understanding of written English. Given the near-complete absence of POL in health systems that provide timely access to safe CS, non-zero fistula estimates are only provided for 54 countries in the GBD study and our analysis is limited to these same countries.

Survey development and distribution {#s2-2}
-----------------------------------

A literature search to identify existing validated questionnaires was conducted but none were found that comprehensively assessed physical and psychosocial sequelae from POL. We developed a survey questionnaire after an extensive literature review of the sequelae of POL followed by expert consensus of a multidisciplinary team of fistula surgeons, researchers and clinicians. Careful designing of the survey questionnaire took into consideration wording, form and order of the questions. In total, 27 unique sequelae previously associated with POL were chosen and grouped into eight different categories. The survey questionnaire included questions on demographics, practice type, practice location and prevalence estimates of the 27 sequelae for all women who experience POL ([online supplementary appendix S1](#SP1){ref-type="supplementary-material"}). Recognising the lack of a global consensus definition of POL, we did not provide a specific definition to respondents. Three of the survey questions addressed fistula while the remainder inquired about pelvic floor disorders, sexual and reproductive health, musculoskeletal issues, infectious diseases, mental health, neonatal outcomes and social impact.
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The questionnaire was distributed via email as an anonymous multiple-choice survey in November and December of 2018. Global networks of fistula care providers were approached to send the survey to their members. The target population was clinicians that work with patients who suffered POL. Snowball sampling was used to allow for further subject recruitment. Reminder emails were sent at 2-week intervals for 6 weeks following the original invitation to participate. Data were collected and managed using a REDCap (Research Electronic Data Capture) tool.[@R26]

Statistical analysis {#s2-3}
--------------------

Measures of central tendency (mean and median) and variance (SD and IQR) were calculated using frequency tables and formulae for grouped data. Inter-rater reliability was analysed using Kendall's coefficient of concordance for ordinal data, with correction for ties. Landis and Koch criteria were then applied to the reliability estimate. Data analysis was performed using the R programming language through RStudio V.1.1.453.[@R27]

Estimating years lived with disability {#s2-4}
--------------------------------------

To estimate years lived with disability (YLDs) for a more comprehensive set of morbidities than is currently reported by the 2017 GBD, we began by identifying which sequelae from our survey to include in an augmented YLD model. Given the desire to replicate GBD methodology for constructing YLDs to the degree feasible given our data, we began by associating each sequela with its assigned GBD disability; sequelae without disability weights were excluded from this analysis (eg, social impact due to loss of partnership or income). The final list of sequelae must account for comorbidities and be mutually exclusive and collectively exhaustive. Comorbidity sets are created by listing all possible permutations of individual sequela. Thus, the final list ([box 1](#B1){ref-type="boxed-text"}) of comorbidity sets avoids pairing sequelae that are inclusive of other sequelae (urinary incontinence and depression can be secondary to fistula and are both included as a factor in the fistula disability weights; urinary incontinence can be due to prolapse as well). We distinguish between acute sequelae (including the pain due to POL and sepsis) and chronic sequelae (which we further divide into chronic sequelae with fistula and chronic sequelae without fistula).

###### Prolonged obstructed labour comorbidity sets sequelae

### Acute complications

-   Acute event without sepsis.

-   Acute event with sepsis.

### Chronic complications with fistula (includes depression and incontinence)

-   Fistula with infertility, foot drop or chronic pelvic pain.

-   Fistula with infertility, without foot drop or chronic pelvic pain.

-   Fistula with infertility and foot drop, without chronic pelvic pain.

-   Fistula with infertility, foot drop and chronic pelvic pain.

-   Fistula without infertility, foot drop or chronic pelvic pain.

-   Fistula without infertility, with foot drop and chronic pelvic pain.

-   Fistula without infertility or foot drop, with chronic pelvic pain.

-   Fistula without infertility, with foot drop, and without chronic pelvic pain.

### Chronic complications without fistula

-   Asymptomatic (no incontinence, infertility, foot drop or chronic pelvic pain).

-   With incontinence, infertility, foot drop and chronic pelvic pain.

-   With incontinence, without infertility, foot drop or chronic pelvic pain.

-   With incontinence and infertility, without foot drop or chronic pelvic pain.

-   Without incontinence, with infertility, foot drop and chronic pelvic pain.

-   Without incontinence and infertility, with foot drop and chronic pelvic pain.

-   Without incontinence, infertility and foot drop, with chronic pelvic pain.

-   With incontinence, without infertility, with foot drop and chronic pelvic pain.

-   With incontinence, without infertility or foot drop, with chronic pelvic pain.

-   With incontinence and infertility, without foot drop, with chronic pelvic pain.

-   With incontinence, without infertility, with foot drop, without chronic pelvic pain.

-   Without incontinence, with infertility, without foot drop and chronic pelvic pain.

-   Without incontinence, with infertility and foot drop, without chronic pelvic pain.

-   Without incontinence, with infertility, without foot drop, with chronic pelvic pain.

-   Without incontinence and infertility, with foot drop, without chronic pelvic pain.

-   Without incontinence, infertility and foot drop, with chronic pelvic pain.

When deriving disability weights (*DW*) for each set of comorbidities (*c*), we align with GBD methodology by calculating the multiplicative sum of the individual sequelae's (*s*) disability weights, which is then subtracted from one:[@R25]

$$DW_{c} = 1 - \prod\limits_{s = j}^{k}\left( {1 - DW_{s}} \right)$$

The next step was to derive an estimate of the incidence (*I*) of prolonged obstructed labour (*I~pol~*) by country for ages 15 to 49. Age-specific and country-specific incidence and prevalence rate estimates are provided for OL by GBD, but these estimates include cases that receive appropriate treatment with CS. The GBD study also provides age-specific and country-specific incidence and prevalence estimates for obstetric fistula. Given that our survey (*q*) asked participants to estimate the proportion (*prop*) of POL cases that will develop obstetric fistula (*f*), we can use the following relationship to derive *I~pol~* from GBD (*g*) and our survey data:

$$\frac{1}{Prop_{f{(q)}}} = \frac{I_{pol}}{I_{f{(g)}}}$$

Equation two can be re-arranged as follows and solved for each country (*l*):

$$I_{pol,l} = \frac{I_{f{(g)}l}}{Prop_{f{(q)}}}$$

We then calculated the probability (*prob*) that each set of comorbidities (*Probc*) from [box 1](#B1){ref-type="boxed-text"} will result from one case of POL, which we based on the median proportion estimate for each sequela for our baseline results. As with GBD, we assume that sequela events are independent. The country-specific incidence of each comorbidity set (*I~c,\ l~*) in 2017 can then be estimated by multiplying *I~pol,\ l~* and *Prob~c~*.

The GBD study uses a prevalence-based approach for calculating YLDs. Thus, the basic equation for calculating YLDs in 1 year is:

$$YLD = DW \cdot P$$

where p=prevalence. Therefore, to be able to compare our estimates of YLDs with GBD estimates, we need to estimate the prevalence of each comorbidity set (*P~c~*). To accomplish this, we take advantage of the relationship of incidence rate, prevalence and average duration (D) for diseases by assuming a population in steady-state population:

$$P_{c} = I_{c} \cdot D_{c}$$

We conservatively assume that the average duration for chronic sequelae is equal to average duration of fistula (country-specific, derived from GBD results) for our baseline results. The duration for sepsis and obstructed labour events are taken directly from GBD 2017. Therefore:

$$YLD_{c,l} = DW_{c} \cdot P_{c,l}$$

and YLDs for POL in each country is given by:

$$YLD_{pol,l} = \sum\limits_{c = j}^{k}YLD_{c,l}$$

For each country we estimated total number of YLDs and YLDs per 100 000 women of reproductive age (15 to 49 years old). We perform a simple two-way sensitivity analysis by varying duration of disease (*D*) for chronic sequelae and the proportion of POL cases that develop a sequela (mean vs median survey result) ([online supplementary appendix S2](#SP1){ref-type="supplementary-material"}). In this publication we report using median prevalence estimates from the clinician survey and a duration for chronic sequelae equal to that of the duration of fistula in each country as determined by GBD.

Ethics approval {#s2-5}
---------------

The protocol was developed adhering to appropriate ethical principles to conduct global health research. The survey questionnaire solicited clinical opinion anonymously from key professional respondents. Therefore, on review of the initial study submission, Harvard Medical School Human Research Protection Program exempted the study from further Institutional Review Board review.

Patient and public involvement {#s2-6}
------------------------------

Patients were not involved in the research design.

Results {#s3}
=======

Survey respondent demographics {#s3-1}
------------------------------

Survey responses were obtained from 132 participants, and two incomplete responses were excluded for a total sample size of 130. Since snowball sampling was used, it is not possible to estimate a survey response rate. Most responders have been providing clinical care for over 10 years (72.7%) and work primarily in sub-Saharan Africa (83.1%). The participants provide a wide range of services to patients with POL with the most common scope of practice being general obstetrics (75.2%), gynaecology (73.6%) and fistula care (69.8%) ([table 1](#T1){ref-type="table"}).

###### 

Survey respondents characteristics

  Years as active clinician (n=128)                        Main region of practice (n=130)                                                                               
  -------------------------------------------------------- -------------------------------------------- ------- ------------------------------------------------ ------- -------
  \<1                                                      0                                            0       High-income country                              9       6.9
  1--5                                                     11                                           8.6     Sub-Saharan Africa                               108     83.1
  6--10                                                    24                                           18.8    Middle East/North Africa                         1       0.8
  11--15                                                   24                                           18.8    East Asia and Pacific                            0       0
  16--20                                                   22                                           17.2    South Asia                                       10      7.7
  \>20                                                     47                                           36.7    Eastern Europe/Central Asia                      0       0
                                                                                                                Latin America/Caribbean                          0       0
                                                                                                                Other                                            2       1.5
  **Number of fistula repairs in the last year (n=119**)   **Cases of POL managed last year (n=125**)                                                                    
                                                           **n**                                        **%**                                                    **n**   **%**
  0--10                                                    12                                           10.1    0--10                                            24      19.2
  11--50                                                   31                                           26.1    11--50                                           41      32.8
  51--100                                                  14                                           11.8    51--100                                          19      15.2
  \>100                                                    31                                           26.1    \>100                                            10      8
  I am not providing fistula repairs                       31                                           26.1    I do not attend labour and delivery care         31      24.8
  **Clinical services provided (n=129**)                                                                                                                                 
                                                           **n**                                        **%**                                                    **n**   **%**
  General Obstetrics                                       97                                           75.2    General medical officer                          10      7.8
  General Gynaecology                                      95                                           73.6    Task-shifted basic surgical services clinician   5       3.9
  Fistula Services                                         90                                           69.8    Urology                                          22      17.1
  Surgical                                                 50                                           38.8    Colorectal Surgery                               8       6.2
  Obstetric fistula catheter/non-surgical                  52                                           40.3    Anaesthesia                                      9       7
  General Surgery                                          21                                           16.3    Nursing, physiotherapy, social work              5       3.9
  Credentialed general surgeon                             7                                            5.4     Family Medicine                                  5       3.9
  None of the above                                        1                                            0.8                                                              

POL, prolonged obstructed labour.

Prevalence of comorbidities {#s3-2}
---------------------------

Estimates for 27 sequelae from POL were obtained ([table 2](#T2){ref-type="table"}). The most common sequelae were in the social category with inability to maintain income (59.88%, IQR=59.73) and dissolution of partnership or marriage (45.63%, IQR=54.33) being the most prevalent conditions. Inter-rater reliability was determined to be 'fair' according to Landis and Koch criteria with a Kendall's W of 0.38 among all prevalence responses. Inter-rater reliability among the sequelae that were chosen for inclusion in the BOD model had a Kendall's W of 0.51, a 'good' level of reliability according to Landis and Koch criteria.

###### 

Estimates of select comorbidities of prolonged obstructed labour

                                            Median (IQR)    Mean (SD)                                                                     Median (IQR)    Mean (SD)
  ----------------------------------------- --------------- ------------------------------ ---------------------------------------------- --------------- ---------------
  **Fistula sequelae**                                                                     **Neonatal sequelae**                                          
   Urinary tract fistula                    23.98 (54.75)   39.44 (35.28)                   Infant with sequelae of intrapartum hypoxia   13.63 (16.02)   25.64 (28.75)
   Colorectal tract fistula                 6.67 (5.56)     11.48 (13.96)                   Stillborn child                               66.41 (69.7)    53.08 (36.49)
  P**elvic floor sequelae**                                                                **Genitourinary sequelae**                                     
   Incontinence without fistula             7.66 (7.19)     13.15 (14.75)                   Self-reported infertility                     9.57 (14.4)     19.86 (21.89)
   Incontinence with fistula                8.6 (15)        24.25 (29.91)                   Infertility due to cervical issues            7.07 (5.9)      13 (16.01)
   Prolapse without incontinence            7.69 (7.64)     15.76 (19.91)                   Vaginal fibrosis or stenosis                  8.92 (11.15)    17.04 (20.84)
   Prolapse with incontinence               6.53 (5.44)     14.4 (21.86)                    Secondary renal disease                       5.74 (4.78)     7.21 (6.49)
  **Infectious or inflammatory sequelae**                   **Musculoskeletal sequelae**                                                                  
   Osteomyelitis                            5.33 (4.44)     7.09 (9.37)                     Foot drop                                     7.22 (6.02)     13.47 (17.68)
   Sepsis                                   9.62 (12.96)    19.38 (23.17)                   Diastasis pubis                               6.04 (5.04)     9.36 (13.29)
   Necrotising fasciitis                    7.02 (5.85)     11.39 (13.92)                   Chronic pelvic pain                           11.28 (12.77)   17.35 (18.3)
   Other inflammatory disease               7.08 (5.9)      11.43 (16.15)                                                                                 
  **Social sequelae**                                                                      **Psychological sequelae**                                     
   Suffer from abandonment                  38.54 (49.28)   41.57 (30.4)                    Anxiety or depression symptoms                23.29 (31.16)   33.6 (27.18)
   Suffer from stigma                       43.57 (58.67)   45.13 (33.34)                   PTSD symptoms                                 14.83 (17.58)   25.1 (25.92)
   Unable to maintain pre-fistula income    59.88 (59.73)   52.81 (32.77)                   Grieving for stillborn                        24.1 (41.8)     36.82 (31.61)
   Dissolution of partnership               45.63 (54.33)   46.31 (31.8)                    Other psychiatric disorders                   7.25 (6.04)     13.83 (17.22)

PTSD, post-traumatic stress disorder.

Years lost to disability {#s3-3}
------------------------

Using a comprehensive set of comorbidities, we estimated that during 2017 in 54 countries, the sequelae of POL resulted in a total of 485, 154.87 YLD, which is 37.9% more than the estimate using the GBD model. This estimate is 38% more than the previous GBD estimate. India has the largest absolute number of YLD, accounting for 21.1% of the global YLDs due to POL. When adjusting the total YLD by the population of women of reproductive age (15 to 49 years old), the country with the highest BOD per capita was South Sudan with 297.05 YLD per 100,000, which is 40.2% more than previously estimated. In Asia, Yemen has the highest per capita BOD with 108.18 YLD per 100 000. Nepal (17.55 YLD/100 000) and Senegal (19.32 YLD/100 000) have the lowest per capita BOD in Asia and Africa, respectively. Geographical variations of absolute YLDs and YLDs per 100 000 women are shown in [figure 1](#F1){ref-type="fig"}. Burden of disease due to YLD for individual countries comparing the GBD model estimates and the estimates with the updated model with more comprehensive sequelae are on [table 3](#T3){ref-type="table"}.

![Geographical distribution of the total YLD and YLD per 100 000 women of reproductive age in 2017. YLD, years lived with disability.](bmjgh-2020-002520f01){#F1}

###### 

Comparison of burden of disease (BOD) estimates by the Global Burden of Disease (GBD) study and our new model with a more comprehensive inclusion of sequela

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Country                            GBD estimate (YLD/100 k)   New estimate\   Difference between estimates (%)   Country                 GBD estimate\   New estimate\   Difference between estimates (%)
                                                                (YLD/100 k)                                                                (YLD/100 k)     (YLD/100 k)     
  ---------------------------------- -------------------------- --------------- ---------------------------------- ----------------------- --------------- --------------- ----------------------------------
  Afghanistan                        22.26                      30.01           34.82                              Liberia                 39.60           55.21           39.42

  Angola                             29.97                      41.12           37.20                              Madagascar              149.55          206.89          38.34

  Bangladesh                         15.59                      21.09           35.28                              Malawi                  55.94           76.70           37.11

  Benin                              99.65                      137.91          38.39                              Mali                    43.01           58.57           36.18

  Bhutan                             14.54                      19.86           36.59                              Mauritania              40.82           55.41           35.74

  Botswana                           22.01                      30.69           39.44                              Mozambique              132.21          184.76          39.75

  Burkina Faso                       42.27                      57.55           36.15                              Namibia                 28.06           38.96           38.85

  Burundi                            184.25                     255.17          38.49                              Nepal                   13.08           17.56           34.25

  Cameroon                           46.87                      64.38           37.36                              Niger                   40.18           54.27           35.07

  Cape Verde                         16.92                      22.88           35.22                              Nigeria                 77.45           106.87          37.99

  Central African Republic           64.28                      90.07           40.12                              Pakistan                68.74           94.82           37.94

  Chad                               39.48                      53.97           36.70                              Rwanda                  86.68           120.00          38.44

  Comoros                            171.82                     237.70          38.34                              Sao Tome and Principe   16.38           21.98           34.19

  Congo                              22.07                      30.41           37.79                              Senegal                 14.20           19.33           36.13

  Cote d\'Ivoire                     58.99                      81.67           38.45                              Sierra Leone            85.60           119.01          39.03

  Democratic Republic of the Congo   35.09                      48.51           38.24                              Somalia                 114.90          159.28          38.62

  Djibouti                           96.82                      133.48          37.86                              South Africa            32.08           44.63           39.12

  Equatorial Guinea                  16.91                      22.95           35.72                              South Sudan             211.86          297.05          40.21

  Eritrea                            82.39                      114.07          38.45                              Sudan                   48.56           67.25           38.49

  Ethiopia                           176.72                     244.54          38.38                              Swaziland               30.18           41.89           38.80

  Gabon                              23.56                      32.63           38.50                              Tanzania                85.45           117.63          37.66

  Ghana                              43.36                      59.26           36.67                              The Gambia              35.38           48.78           37.87

  Guinea                             94.43                      131.07          38.80                              Togo                    52.07           71.65           37.60

  Guinea-Bissau                      60.86                      84.12           38.22                              Uganda                  207.20          286.73          38.38

  India                              20.72                      28.41           37.11                              Yemen                   76.82           108.18          40.82

  Kenya                              132.70                     183.75          38.47                              Zambia                  94.68           130.76          38.11

  Lesotho                            71.10                      100.55          41.42                              Zimbabwe                56.08           78.19           39.43
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

YLD, years lived with disability.

Discussion {#s4}
==========

Main findings {#s4-1}
-------------

Our study estimates the global prevalence of a comprehensive set of sequelae associated with POL, providing a more representative estimate of the burden of disease. The survey results suggest that the most prevalent sequelae is urinary tract fistula, affecting approximately 24% (IQR=54.8) of women. Obstetric fistula is often considered as the most devastating consequence of POL, and women often also suffer from incontinence (8.6%, IQR=15) and/or prolapse (6.5%, IQR=5.4). Our results suggest that 66.4% (IQR=69.7) of women with POL have a stillbirth and 13.6% (IQR=13.6) have an infant suffering sequelae of intrapartum hypoxia. Psychological and social sequelae were estimated to have a higher prevalence than most physical sequelae with grieving for stillborn, anxiety or depression symptoms estimated to be prevalent in approximately one-quarter of women. The most common social sequelae is loss of income, affecting approximately 59.9% (IQR=59.7) of women, followed by stigma in 43.6% (IQR=58.7) of patients. The estimates obtained for acute sequela such as fistula and sepsis and chronic sequelae such as incontinence, infertility, chronic pelvic pain and foot drop, were used to determine that the current estimates of the GBD study underestimate the disability from POL by at least 38%. Since we followed the GBD study methodology we were restricted on the sequela from POL that we could include, and this remains a conservative estimate.

Interpretation {#s4-2}
--------------

Our survey results are consistent with literature estimates on the sequelae experienced by women with POL. For example, the percentage of stillbirths has been estimated to be 78% to 96% in women who develop obstetric fistula.[@R29] The economic impact of POL disproportionately affects poor women who cannot access timely emergency obstetrical care, including caesarean delivery, for whom such services are too costly. POL sequelae further reduce income-earning activities, compounded by high out-of-pocket expenses that prevent access to fistula care.[@R31] Consistent with our results, a longitudinal obstetric fistula study has shown that POL survivors' psychosocial health and quality of life are greatly affected by high prevalence of stigma, disruption of social relations and depression symptoms.[@R19] Evidence suggests that treatment of physical symptoms results in significant improvement of psychological health, but targeted reintegration services and psychosocial support is needed to support women after POL regardless of their physical comorbidities. It should be noted that much of this literature focusses on women with fistula, with limited exploration of the consequences to women who have experienced other sequelae of POL.

The significant detrimental impact of POL sequelae such as fistula, incontinence and psychosocial sequelae have been captured in qualitative studies.[@R34] However, quantifying the disability experienced by these women remains a challenge. Global progress in maternal health has traditionally relied on maternal and neonatal mortality as metrics to track progress[@R36] However, as mortality decreases, an increased focus on near-miss events, maternal severity index and preventable morbidity has emerged.[@R39] Similarly, the estimates for the global burden of disease of POL, characterised in disability-adjusted life years, are evolving from being driven by years of life lost when women would often not survive complications of pregnancy, to being driven by YLD as more women survive POL and live with chronic disability.[@R25] Measuring health loss from disability is complex, reflecting persistent failure to provide timely access to caesarean section to avert POL, as well as illustrating a failure to address all sequelae of POL.

Research, programmatic, funding and policy recommendations {#s4-3}
----------------------------------------------------------

Most of the outcome data on interventions to address POL sequelae focus on obstetric fistula and are sparse in elucidating other comorbidities and alleviation of barriers to timely care.[@R40] Advancing research on the prevalence, management and outcomes of these sequelae in a similar fashion in which fistula repair has been studied could improve service delivery to these patients. POL is a rare event that is challenging to measure and as a result some countries have started including fistula indicators as part of their national health information systems or collecting data as part of their Demographic Health Survey.[@R41] Developing health utility values for psychosocial factors would allow for inclusion of more sequelae, that are known to have a high prevalence, to be included in the estimates of BOD for POL. Robust data collection and research around POL will be necessary to strengthen service delivery and policy development.

Comprehensive clinical and public health programmes that address physical sequelae beyond fistula to include physical comorbidities, psychosocial sequelae, educational and vocational training for reintegration back into society and developmental screening for surviving infants are essential to holistically address the disability from POL. At the community level, education programmes on POL could decrease stigma and promote care seeking behaviour to prevent POL and to treat the entire maternal and newborn spectrum of sequelae from it. Despite an increase in antenatal care and institutional deliveries, access to timely high-quality obstetric surgical care remains challenging. As a result, even when women access healthcare facilities when in labour, lack of surgical capacity and quality results in preventable POL. For example, a study in Uganda showed that 50.9% of women acquired obstetric fistula in their first delivery despite 94.3% having received antenatal care.[@R42] Furthermore, rises in iatrogenic fistula have been reported, therefore as surgical capacity is scaled up, a concurrent investment on quality of care is essential to prevent inflicting harm on women[@R43]

Treatment of obstetric fistula has received significant attention by the global community including the United Nations Population Fund's (UNFPA) Campaign to End Fistula in 2003 and the United Nations Secretary-General 2018 call to action to end obstetric fistula by 2030.[@R44] Despite large amounts of funding and programming for fistula treatment, many of the other comorbidities resulting from POL have been neglected. This illustrates how global funding efforts, guided by vertical interventions, may be poorly aligned with actual BOD.[@R46] A more comprehensive understanding of the BOD associated with POL, as outlined by our results, could guide programmatic and funding allocation by informing policymakers, donors and other global stakeholders on the need to invest in comprehensive health services.

Several countries have national obstetric fistula policies that are undermined by gaps in programming and poor alignment with existing health and human rights policies.[@R47] Most of these national fistula strategies are designed for fistula treatment without an equally effective strategy for POL prevention or treatment via safe and comprehensive emergency obstetric care, undermining the goal of a 'fistula-free generation'.[@R47] We recommend POL strategies that are well-integrated within national health strategies for maternal and surgical care to ensure funding, implementation and coordination with other services. Preventing and addressing the BOD elucidated by our study support the sustainable development goals-era mandate to end not only fistula, but preventable childbirth-related morbidity and mortality.[@R44] While the public health approach to eradicate POL must include initiatives to delay the age of marriage, improve girls' and women's nutrition, assure girls' education, reliable provision of family planning services, support for women's economic empowerment and other gender-based transformations, all such efforts will not have their full desired impacts without concurrent strengthening of access to timely, affordable and high-quality obstetric interventions that include indicated, safe surgical care.[@R48]

Strengths and limitations {#s4-4}
-------------------------

We obtained prevalence estimates from a multidisciplinary group of participants, working mostly in sub-Saharan Africa and South Asia, with extensive experience working with women affected by POL. As a result, we expect their assessments to provide an accurate estimate of patients' sequelae. Although a multidisciplinary sample was targeted, the use of global networks of fistula care resulted in the majority of participants being surgical providers. Larger participation of other professions such as community health workers and midwives, may have revealed different results. Our results remain practitioner estimates, and facility level outcomes and patient-reported outcomes would further strengthen our results. Furthermore, this approach excludes the women who are not accessing health facilities. Future validation of the survey will be required to strengthen morbidity estimates of POL. The survey was distributed in English as most clinicians have higher education and speak the language due to the global nature of fistula provider networks. However, it is likely that English-speaking clinicians are more likely to work at large, regional centres while most women who suffer from POL are in more remote areas, therefore impacting our results. Estimation of the BOD due to POL was structured to match the Institute for Health Metrics and Evaluation robust GBD methodology, enabling meaningful comparisons to prior estimates. However, the list of sequelae included in the new BOD model was limited to those for which a disability weight exists, which restricted the inclusion of many comorbidities into the model, particularly psychosocial sequelae. All these limitations suggest that, despite providing a more comprehensive BOD model, our analysis still underestimates the true disability experienced by women and newborns as a result of POL.

Conclusion {#s5}
==========

POL is preventable, and when untreated, results in a wide range of debilitating physical and psychosocial sequelae. We estimated a more comprehensive BOD resulting from POL to better guide research and policy, but this likely remains an underestimate of disabilities women face, particularly from psychosocial sequelae. High-quality surgical and anaesthesia care are urgently needed as part of an essential component of maternal health systems. This will both prevent POL and treat all of the needs of the mothers and newborns who have survived POL, far too often into a lifetime of tragic suffering caused by preventable disability.
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